Introduction: Tobacco cessation is the most important, cost-effective preventive maintenance that clinicians can offer study participants who use tobacco. There is lack of preparedness among primary care physicians in delivering cessation interventions. There are also limited studies which record the effectiveness of cessation interventions in the Indian context. This study is designed to evaluate the effectiveness of brief and intensive tobacco cessation interventions delivered by trained primary care providers in two states of India. Methods and Analysis: A quasi-experimental study design has been adopted for the study with around 20 primary care practices, selected from four districts of two states in India (Odisha and Rajasthan). Brief (3A) and Intensive tobacco (5A) cessation intervention services will be provided to two groups of tobacco users, respectively. Both groups will be followed up for 6 months to determine the effectiveness of the cessation interventions. The cost-effectiveness of the services will also be documented at the end of the study. The entire study will be completed in 24 months, of which the final 6 months will be reserved for study participant follow-up and quit rate evaluation. When comparing the two groups, differences between proportions will be assessed by chi-square test and differences between means with t-test. The conventional significance level of 0.05 will be used in all analyses in order to reject the null hypothesis of no difference between groups. We will use difference-in-differences methods to assess the impact of the interventions on physicians' behavior to deliver tobacco cessation in their clinical practice.
Introduction
The epidemic of tobacco consumption is very complex in India which is the second largest producer and third largest consumer of tobacco in the world. 1 Tobacco use is one of the leading causes of morbidity and mortality in India. 2, 3 The adverse health consequences of tobacco use not only compromise tobacco user's quality of life but also entail significant direct and indirect economic costs on society. 4 There are myriad forms of tobacco which are available in India and almost one in three adults (15 years and above) is a tobacco consumer. 5, 6 Stark inequalities exist in the socioeconomic, demographic and geographical distribution of tobacco use, 7 making it imperative that tobacco cessation services is extended universally and is available for all. These cessation services are more likely to be strengthened in a cost-effective manner when linked with existing primary health care system 8 especially in resource-constrained low and middle income country (LMIC) like India.
Tobacco cessation is the most important, cost-effective preventive maintenance that clinicians can offer study participants who use tobacco. It has been called the "gold standard" of prevention interventions by David Eddy, a leading authority on guidelines and cost-effectiveness analysis. 9 Primary care physicians play a key role in identification, assessment and treatment of tobacco users. Evidence shows that physician's message alone and counseling lead many patients to quit or significantly reduce their tobacco habit. 10 Effective tobacco interventions are available but underutilized because nicotine is widely used and culturally accepted. Physicians do not inquire about tobacco usage, do not use available interventions, are under time constraints and may not believe the effort of tobacco cessation intervention is worth the benefit to the study participant. 11 Recent data from Global Adult Tobacco Survey (GATS), India, show that less than half of smokers who visited health care providers were advised to stop smoking. 12 Published data from India suggest that physicians lack skills in delivering brief intervention and counseling in tobacco cessation. 13 One of the reasons identified for such lack of preparedness by physicians is the fact that there are no well-established evidence-based certified tobacco cessation training programs in the country. A recent evaluation of the National Tobacco Control Programme (NTCP) in India reported an urgent need for training in tobacco cessation among the health care providers. 14 Findings from the Global Health Professionals Students Survey (GHPSS) showed a general lack of training on counseling techniques among dental, medical, nursing and pharmacy students. 15 This training gap could be a major contributing factor to the low rates of tobacco cessation interventions delivered by physicians and highlights the urgent need for investments in both training physicians for delivering brief tobacco cessation interventions and creating a critical number of master trainers and resource networks for long-term sustainability. There are also limited data on the effectiveness of cessation interventions in Indian context.
We have designed a quasi-experimental study to evaluate the effectiveness of brief and intensive tobacco cessation interventions delivered by trained primary care providers in two states of India.
Study aim and objectives
The aim of this study is to evaluate the effectiveness of brief (3A) 12 versus intensive (5A) 16 tobacco cessation interventions in primary care practices of India.
The key objectives of this study are as follows:
1. To test the real-world effectiveness of physiciandelivered 3A and 5A interventions;
2. To determine the abstinence rates in 3A and 5A intervention; 3. To compare the cost in implementing the 3A and 5A
interventions.
In our study, we define 3A and 5A interventions as follows:
Brief intervention (3A)
• 
Theory of change
Due to the lack of skills among primary care physicians on cessation services, we designed a training model using both online and class teaching methods (Figure 1 ).
This was based on evidence-based tobacco cessation practices in a comprehensive manner and its importance in routine clinical practice drawn from models of behaviour change. It provided logical and evidence based skills to implement cessation services in the healthcare facilities of India. The tobacco users who were counseled by the physicians to quit tobacco will be followed-up to record the abstinence rate. Appropriate evaluation methods will be used at each step.
Study design
A quasi-experimental study design has been adopted for the study with approximately 20 primary care practices, selected from four districts of two states in India (Odisha and Rajasthan). The study is a part of a larger project in which 500 physicians working in more than 250 government health practices have been trained on tobacco cessation interventions across 14 districts of the two states. It is the most appropriate design for the study in the presence of practical and ethical barriers to conducting randomized controlled trials (RCTs). 17 Also, it is the design of choice to establish causal associations between an intervention and an outcome (in the absence of RCT-the "gold standard" of causal research design). It is one of the most common study designs to determine the efficacy of an intervention when there is time constraint in planning a randomized trial and randomization may not be a viable option. 18 Study participants from selected primary care practices will be assessed on the date of study inclusion (D 0 ) and after 1 (D 0+1 ), 3 (D 0+3 ) and 6 months (D 0+6 ). Moreover, exit interviews of study participants and self-reported practices of physicians will also be conducted at the beginning and the end of the study. Finally, the intervention's cost-effectiveness will be assessed.
Study duration
The entire study will be completed in 24 months, of which the final 6 months will be reserved for study participant follow-up and quit rate evaluation.
Study setting
Public Health Facilities (Primary Health Centre (PHC), Urban Health Centre (UHC), Community Health Centre (CHC) and District Headquarter Hospital (DHH)/Sub District Hospital (SDH)) located in selected districts.
Selection of health facilities
Health facilities were selected by systematic random sampling. The health facilities were chosen using systematic random sampling. All the health facilities providing primary care and satisfying the selection criteria in the district were listed. A total of 200 facilities were added to the list. The first health facility was selected at random and then every fifth health facility was selected for inclusion in the sample. The selection of health facilities was based on the following criteria:
• • The average outpatient load of non-communicable disease cases, 6 months prior to the study.
• • The facilities which had a trained physician and counselor were assigned as 5A center. The facilities with only a trained physician will be a 3A center. • • The facilities were divided into ten 3A and ten 5A
centers. Both types of centers were present in each of the selected district.
Recruitment of study participants and sampling
The study participants will be tobacco users visiting the selected health practices during the study duration.
Selection of study participants. Tobacco users who visited the health facility during the recruitment period and agreed to participate in the study were included until the desired sample size was reached. Following inclusion criteria were employed to select the study participants:
• • Study participants should be current tobacco user;
• • Study participants should be older than 18 years;
• • Study participants should not suffer from any major chronic illness (patients who may not be able to adhere to the follow-up plan due to the underlying illness); • • Study participants should be a resident of the area under the jurisdiction of the health facility.
Exclusion criteria included the following: programs. Each facility is staffed by at least one physician trained on tobacco cessation interventions as part of the project. Detailed summary of the study is provided in Figure 2 .
Measures and evaluation

Measures
To determine the quit rates, an initial assessment questionnaire on the tobacco status of each registered study participant (3A and 5A centers), sociodemographic data, knowledge, attitude and type of tobacco use will be recorded by the physician during the first visit. A final questionnaire to evaluate tobacco status will be completed at D 0 + 6 months (D 0 in the study refers to the first visit of the study participant):
• • A study participant follow-up facilitator will be identified from the selected facility who will assist the trained physician. • • The identified facilitator will be oriented about the project and his or her role. He or she will be provided with a register with a standard reporting format to track the study participants. They will maintain the database for the study participants receiving cessation advice at their respective facility. One facilitator will be identified at each selected facility. • • Further the enrolled study participants will be randomly selected for follow-up until the desired sample size is reached. • • Follow-up will be done at 1, 3 and 6 months. Figure 3 depicts the follow-up intervals of the study. • • The follow-up will aim to record the abstinence rate among the study participants. • • Self-reported abstinence will be recorded for all study participants during D 0+1 and D 0+3 months. Abstinence validation in the last follow-up visit D 0+6 for smokers will be done by the use of smokerlyzers and selfreported abstinence will be recorded for smokeless study participants.
Outcome evaluation
Primary and secondary outcomes are assessed on the individual participant level 6 months after the initial consultation with the physician. The primary outcome is the rate of tobacco abstinence after 6 months. The rate of abstinence in the study is defined as the number of study participants who quit tobacco at D 0 + 6 months relative to the total number of study participants at D 0 , where D 0 is the day of intervention inception. Abstinence is defined here as quitting tobacco for at least 1 month. Abstinence validation for smokers will be done by the use of smokerlyzers and self-reported abstinence will be recorded for smokeless study participants.
Secondary outcome measures
1. Point prevalence of study participants (no tobacco used during the preceding 7 days) at the end of the intervention period and at 3-and 6-month follow-up. 2. Self-reported number of quit attempts and temporary or complete relapse. 3. Study participant's willingness to quit tobacco within the 6 months after the intervention. 4. Rate of withdrawal from the intervention among the study participants after 6 months.
Process evaluation
The process evaluation is performed at the facility level and based on semi-structured interviews that will be conducted with physicians assigned to both the intervention groups at the beginning and end of the study (0 and 6 months). During the interviews, focus will be placed on routine cessation practices, confidence in delivering cessation services, knowledge on cessation, perceived barriers and facilitators to the implementation of the intervention. Further questions will concern experiences with implementing the intervention under routine conditions. In addition, physicians will be asked about their experiences in motivating study participants. Exit interviews with study participant will also be conducted at the beginning and end of the study. The interviews will assess the type of tobacco use, quit attempts, practice and awareness on cessation services as well as advantages of such services. The cost of implementation of the intervention will also be calculated at the end of study. This will include the costs of delivering the interventions, that is, remuneration of the physicians and counselors (in case of 5A), course instructors, course materials and room rent.
Study procedure
Study participants visiting the selected facility during the study and who meet the inclusion criteria will be included in the study. Study participants who wish to participate in the study will be asked to provide their contact details on a separate form along with demographic details. Study participant follow-up facilitators will keep a list of study participants who participate in the study. Physicians will specify study participant's smoking status and the severity on a documentation sheet. At the end of the survey phase, the lists and documentation sheets will be sent to the study center at the Public Health Foundation of India. A D 0+1 and D 0+3 month follow-up will be carried out via telephone by a research assistant using the information provided by study participants on the contact information sheet. The final follow-up (D 0+6 ) will be done through house-to-house visit or by calling the study participant to the respective health practices.
Statistical analysis
Descriptive statistics on the study participants will be presented as proportions for categorical variables and as mean values with corresponding standard deviation (SD) for continuous variables. When comparing the two groups, differences between proportions will be assessed by chi-square test and differences between means with t-test. The conventional significance level of 0.05 will be used in all analyses in order to reject the null hypothesis of no difference between groups. We will use difference-in-differences (DID) methods to assess the impacts of the interventions on physicians' behavior to make study participants aware about tobacco cessation. DID estimators exploit available information on observables at two or more points of time across longitudinal data (or cross sectional data, as appropriate) by defining "intervention" and "control" groups on the basis of any interventions. 19 In our study, both interventions will be used as mutual controls. For ease of analysis, 5A will be used as intervention group and 3A as control group. In the simplest form, DID can be written as
where T1 = outcome among intervention groups in the end line, C1 = outcome in control group in the baseline, T0 = outcome in among the intervention group in the baseline and C0 = outcome in the control group in the baseline. Considering the two periods, baseline (pre-intervention) and end line (post-intervention) and two population groups (treatment and control groups), a regression specification for arriving at a basic DID estimators is written as
(2) where y it is the outcome of interest for individual physician i in time period t and d T is a dummy for the group with treatment. d t is a dummy variable for the post-intervention time period (t 1 ) as against the pre-intervention time period (t 0 ). The DID estimate is given by β 3 which is nothing but the coefficient for the interaction between the treatment and the post-treatment period, that is, dummy d d t T
⋅ . The dummy equals unity for the treatment group in the post-intervention period and captures the effect of the treatment over time. ε i is the error term. Since equation (1) does not control for any socioeconomic characteristic (confounders), β 3 represents a "simple difference" in the mean outcome of the respective groups.
Furthermore, since there is a possibility that physician may get changed at the facility levels owing to transfer/ retirement or more number of physicians may join the practices located in the intervention primary setting units (PSUs) between the baseline and end line, we control for personal attributes of physicians. Accordingly, we modify equation (2) as follows
where the additional term X it in equation (3) represents a vector of personal attributes of the physicians. These attributes are, gender, age, location, education and years of experience. Finally, since our outcome indicators are categorical, instead using a "linear probability model" we used logistic regression model as mentioned in equation (4) 
Using equation (3), we report odds ratios of the DID estimators for different outcome indicators. Equation (3) can be used to provide estimates of the following:
Estimates for the control group in the baseline period (t 0 )-represented by the constant term ( ) α ;
Simple difference in outcome for the control group in the end line-as represented by d t ;
Simple difference in outcome for the treatment group (treat) in the baseline period (t 0 )-represented by the coefficient ( )
Difference-in-differences estimates for outcome indicators-represented by β 3 .
Sample size
Meta-analyses show that 5% tobacco users quit after brief advice from a physician 20 and that 15% quit after more intensive intervention. 21 A 10% advantage of the new method over brief advice for point prevalence quitting was considered clinically significant 22 -a fairly large advantage for motivational consulting would be necessary to justify training large numbers of clinicians to change their consulting style. The sample target size was 600 study participants, with 300 in each arm of the study. Allowing for up to 33% loss to followup, this would provide 80% power to detect a 10% difference in smoking cessation outcomes (15% vs 5%) at a two-tailed significance level of 5%. Equal number of study participants will also be followed up in the control arm (n = 300). The average non-communicable diseases (NCD) patients seen per day at the health facilities of Odisha and Rajasthan were 5, 15, 20 and 55 in PHC, UHC, CHC and DHH, respectively. To achieve the desired sample size, 5%, 16%, 21% and 58% patients were taken from PHC, UHC, CHC and DHH, respectively.
Privacy and confidentiality
Information sheets and consent forms will be used to obtain written consent for each stage of the study. It will be clearly stated that the respondent is free to withdraw from the study at any time for any reason without prejudice to future care, and with no obligation to give the reason for withdrawal. Consent to respondent will be obtained in a two-stage process. Physician will initially establish verbal consent to check on eligibility to take part and then screen respondent based on the pre-decided inclusion/exclusion criteria. Study participants who then are positive on screening will be invited into the brief/intensive intervention and will be required to give their written consent. The study participants will be informed about the intervention in detail (time, number of follow-ups, type of services). They will be allowed as much time as wished to consider the information and the opportunity to ask questions in order to decide whether they want to participate in the study. Written informed consent will then be obtained by means of participant dated signature and dated signature of the person who presented and obtained the informed consent. The study staff will ensure that the respondent's anonymity is maintained. A separate room will always be available for the intervention to be administered. However, if the respondents disclose information that may result in them or anyone else being put at risk of harm the relevant authorities may have to be informed.
Discontinuation/withdrawal of participants from study
Each participant has the right to withdraw study at any time.
In addition, the investigator may discontinue a participant from the study at any time if the investigator considers it necessary for any reason including:
• • Ineligibility (either arising during the study or retrospective having been overlooked at screening); Significant protocol deviation;Significant non-compliance with treatment regimen or study requirements; Consent withdrawn.
The reason for withdrawal will be recorded. Data from withdrawn participants will still be included in the final data analysis.
Discussion
This study is the first quasi-experimental study using a hybrid tobacco cessation training model in India conducted to test the effect of a physician-delivered smoking cessation program on tobacco cessation rates. This could prove to be an effective low cost cessation model, ideal for government health care settings in India. Even a modest success rate could have a large effect on the availability and uptake of cessation services in health care. This will make a valuable contribution to lowering tobacco prevalence in the country.
Moreover, the results will provide information regarding the feasibility of implementing 5A and 3A services under routine conditions. This information is vital as NTCP of India has laid special emphasis on capacity building of physicians and other health care providers in tobacco cessation. 23 From policy perspective, the study will provide the critical evidence to inform policy both at the state and the country levels. We reason that showcasing a well-developed cessation model will be the best advocacy tool and NTCP will itself be in a position to implement such models in all health care practices of India. All these activities will eventually strengthen the "National Tobacco Control Programme."
Key findings from the formative research on establishing a tobacco control network in India validates the fact that there is an interest among different health care professionals in learning about cessation and integrating it in their clinical practices. This study will further help in informing and updating the existing resources in cessation. This will help in the building a structured tobacco dependence treatment services in the country based on both national and global evidence.
Generalizability of the study results may be limited because physicians and study participants willing to participate in a study on smoking cessation could be more interested and more engaged in smoking cessation activities compared to the general population. In addition, tobacco consumption will be measured via questionnaire, and consequently, study participants may over-or underreport the amount of tobacco consumed. However, measuring tobacco consumption via self-report measures is generally accurate and is most appropriate because the study design does not allow for biochemical validation. A possible source of bias is that will be recruited after primary care practices have been randomly allocated to the 3A or 5A group. In this case, the allocation schedule is known, which may lead to biased participant recruitment within medical practices. 24 
Conclusion
It will be interesting to see the results of the study which to a great extent will reflect the real-world effectiveness of the interventions used in the Indian health settings. More studies should be conducted on larger scales to coming up with daunting evidence on tobacco cessation models which can work in Indian settings.
